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OP 
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FOR 

AN/GSM-U  SYSTPl 


INTRODUCTION 

This  analysis  was  performed  under  '•'nitract  DA-18-035-AMC-305(A) 
upon  the  request  of  CRDl/Edgewood  Arsenal  repiresentatives  when 
It  was  confirmed  that  air  conditioning  aqiaipnent  would  not  be 
furnished  by  the  Government  for  the  AN/GSM-44  System. 

Purposes  of  the  analysis  are  to  shew  the  internal  temperatiire 
conditions  which  will  exist  in  the  AN/GSM-44  Shelter  when 
Collective  Protection  Equipment  is  used  with  different  types 
and  capacities  of  CB  Filter  Units.,  and  to  present  various 
possible  approaches,  with  comments  and  recoimnendations ,  for 
adapting  CPE  to  the  AN/GSM-44  System. 

DEFINITIONS 

For  purposes  of  this  analysis,  expressions  used  herein  are  de¬ 
fined  as  follows: 

CPE  -  Collective  Protection  Equipment. 

P.E.  -  Protective  Entrance, 

CB  Filter  Unit  -  A  unit  for  removing  Chemical  -  Biological 

contaminants  from  the  make  up  -  ventilation 
air  stream. 

AMBIENT  -  The  atmosphere  surrounding  the  Shelter  and  CP 
Filter  Unit. 

SUICIER  OPERATION  -  Utilization  of  the  complete  AN/GSM-44 

System  at  high  ambient  temperatures. 

(70“P  to  125°?), 

m’m  OPERATION  -  Utilization  of  the  complete  AH/GSM-44 

System  at  low  ambient  temperatures. 

(  tbO'^F  to  -65°F). 


SECTION  I 


AN/GSM -44  SYSTEM 


SUMMER  OPERATION 

A.  Existing  Internal  Conditions  without  Collective  Protection  Equipment. 

B.  Operating  Conditions  With  Collective  Protection  Equipment. 

C.  Cooling  Requirements  With  Air  Conditioning  and  Collective  Protection 


Equipment. 
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A.  EXISTING  INTERNAL  CONDITIONS 

1.  At  the  present  time  there  are  no  provisions  made  or  planned  for  air 
conditioning  the  AN/GSM-44  System  during  summer  ambient  conditions. 
Shelter  and  equipment  cooling  are  accomplished  by  forced  ventilation 
created  by  two  exhaust  blowers  located  in  the  end  wall  of  the  shelter, 
opposite  the  door.  Air  intake  to  the  shelter  is  via  of  an  Ojjening  In  tho 
shelter  door.  The  exliaust  blowers  arc  rated  at  750  cfm  each  (free 
delivery),  however  it  is  obvious  that  the  airflow  restrictions  imposed 
by  the  door  inlet  filter,  and  "blackout”  type  louvers  and  sound  muffling 
covers  over  the  blowers  reduce  the  airflow  to  a  value  far  below  the  free 
delivery  rating.  It  is  estimated  that  a  total  airflov/  of  approximately 
1000  cfm  maximum  will  occur  during  the  summer  ventilation  mode  of 
operation. 

2.  Figures  1  and  2  are  curve  sheets  plotted  from  calculateil  data,  to  illus¬ 
trate  the  shelter  internal  conditions  at  125*^  F  and  lOO^F  ambient  res¬ 
pectively.  Curve  A  on  each  figure  represents  the  basic  S-14J/C  shelter 
heat  gain  by  means  of  transmission  through  the  roof,  walls,  and  floor. 

It  was  assumed  in  the  calculations  that  the  shelter  is  standing  in  ’■he  sun 
and  subjected  to  solar  radiation,  and  that  the  overall  heat  transfer 
coefficient  of  the  shelter  (U  factor)  is  0.3  5  I'^'U  per(hour)  (sq.  ft. ) 

F  temperature  difference)  . 

^^'hen  internal  heat  loads  are  dissipated  into  the  slielter,  Our/es  C  and 
C  are  ol^ained  for  the  AN/CSM-44  operating  under  i)art  load  and  full 
load  conditions,  respectively.  'Fhe  Internal  heat  loads  were  calculated 


FIGURE.  1, 


as  follows: 


PART  LOAD  (CURVE  B) 

WATTS 

BTU/Hr. 

Lights 

210 

715 

Part  of  Test  Equipment 

550 

1885 

Occupants  (Sensible  Heat) 

— 

500 

TOTAL 

3100 

FULL  LOAD  (CURVE  C) 

All  Test  Equipment 

1000 

3400 

Lights 

210 

715 

Air  Compressor 

550 

1885 

Occupants  (Sensible  Heat) 

— 

500 

TOTAL 

6500  BTU/H 

Consequently  curves  A.  B,  and  C  Indicate  the  amount  of  heat  which  must 
be  removed  from  the  shelter  with  and  without  internal  heat  dissipation 
(personnel  latent  load  and  ventilation  load  omitted)  to  maintain  various 
temperatures  Inside  the  shelters. 

The  remaining  curves  on  Figures  1  and  2  provide  an  indication  of  tlie 
amount  of  heat  which  can  be  picked  up  by  ventilating  air  flowing  througii 
the  shelter.  For  this  plot  it  was  assumed  that  internal  shelter  tem|x;r- 
ature  would  be  a  mean  temperature  between  inlet  air  and  dlsclxarge  air 
conditions .  At  the  point  where  the  ventilation  air  curves  intersect  he 
cooling  load  curves  (A,  B,  and  C),  tiie  cooling  load  (heat  which  must 
be  removed)  balances  tlie  amount  of  heat  picked  up  by  ventilation  air. 
Reading  to  the  left,  one  can  determine  the  average  temperature  in  the 
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shelter  to  maintain  this  balance.  For  example  on  Figure  1  Curve  C 
intersects  the  600  cfm  exhaust  blower  curve  at  temperature  of  131.  8**F, 
indicating  that  a  600  cfm  airflow  through  tiie  operating  AN/GSM-44 
shelter/system  when  moved  by  exhaust  blowers  will  maintain  diat 
average  Internal  temperature. 

4.  The  enclosed  Table  I  illustrates  average  internal  temperatures  to  be 
expected  using  the  two  exhaust  blowers  provided  in  the  shelter.  (Ref¬ 
erence  Figures  1  and  2).  Also  included  in  the  table  are  ventilating  air 
inlet  and  outlet  temperatures.  It  should  be  noted  that  personnel  working 
in  the  shelter  could  be  subjected  to  a  wide  variety  of  temperatures 
ranging  from  the  inlet  temperature  to  the  discharge  temperature.  For 
example  if  personnel  happened  to  be  near  the  air  inlet,  in  a  relatively 
drafty  location,  they  might  be  surrounded  by  air  at  outside  ambient 
temperature .  However  if  they  happened  to  be  out  of  the  inlet  draft  and 
are  in  a  location  subject  to  the  heat  from  equipment,  radiation  from  tlie 
warm  walls  and  ceiling,  or  near  the  exhaust  blowers,  the  temperature 
surrounding  the  p>er8onnel  will  be  most  probably  between  the  average 
(MEAN)  temperature  and  the  discharge  temperature.  Data  for  airflow 
rates  of  600  and  1000  cfm  are  most  probably  representative  of  condi¬ 
tions  to  be  expected  in  shelters  without  CPE. 

5.  From  the  data  discussed  above,  it  can  be  readily  observed  that  personnel 
working  in  the  AN/GSM-44  shelters  are  subjected  to  critical  heat  condi¬ 
tions  when  the  equipment  is  operating,  and  the  outside  ambient  temperatures 
arc  100°  F  and  above. 


a 


o 


T/BL 


I 


AK/GSH-AJL  COOLING  WITH 


HEUER  EXHAUST  BLOKERS 


COMDITION 

Ambient 

Air 

Teotp. 

op 

Total 

Airflow 

CFM 

Air 

Inlet 

Tea^. 

op 

Avg 

Internal 

Temp. 

op 

PIt 

Discharge 

Temp. 

op 

ta/GSH-Uk 

100 

1400 

100 

100.9 

101.7 

with  no 

100 

ICOO 

100 

101.2 

102.3 

Internal 

100 

600 

100 

101.6 

103.1 

Loads 

125 

1400 

125 

125.9 

126.8 

125 

1000 

125 

126.2 

127.5 

125 

600 

125 

127.0 

129.0 

>ll/GS»-44 

100 

uoo 

100 

103 

106 

with  full 

100 

1000 

100 

104.2 

108.4 

Intemal 

100 

600 

100 

106.6 

113.2 

Loads 

125 

1400 

125 

128.1 

131.3 

(7500  BTU/Hr. ) 

125 

1000 

125 

129.3 

133.7 

125 

600 

125 

131.9 

138.8 

AN/GSM-U 

100 

UOO 

100 

101.8 

103.7 

with  Part 

100 

1000 

100 

102.6 

105.2 

Loads 

100 

600 

100 

104.1 

106.3 

(5100  BTU/Hr. ) 

125 

1400 

125 

126.9 

128.9 

125 

1000 

125 

127.7 

130.4 

125 

600 

125 

129.3 

133.7 
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B.  Operating  Condltlona  with  Collective  Protection  thirLTaant 

(No  Air  Conditioning). 

1.  VIhen  a  CB  Filter  Unit  Is  used  to  TontUate  shelters/sTstens 
such  as  the  AN/GSM-44»  the  already^  critical  internal 
temperatures  are  not  necessarily  aided,  even  by  large 
volumes  of  circulating  air,  inasmuch  m»  the  Filter  tbit 
causes  an  increase  In  the  temperatxnre  of  air  delivered 

to  the  shelter.  For  example  the  HAC  developed  400  cfta 

Filter  Uhits  (two  models)  have  consistently  caused  9  to 

11°F  temperature  rise  in  the  air  stream  because  of  the 

pressure  rise  in  the  blower.  These  imlts  have  a  hi^er 
delivery  pn.38ure  than  requited  for  the  system  uzKler  study. 

However,  it  was  estimated  that  a  new  type  hi^  capacity 

filter  unit  designed  especially  for  ventilating  the  subject 

shelters  would  cause  a  temperature  rise  of  approximately 

6^?  minimum  under  full  flow  conditions. 

2.  Cooling  conditions  using  ventilating  air  from  a  CB  Filter 
Unit  are  plotted  also  on  Figures  1  and  2.  Curves  both 
figures  show  the  cooling  obtained  with  ventilation  rates  of 
1800  cfm,  1400  cfm,  1000  cfm,  and  600  cfm  respectively.  As 
previously  descjribed,  the  point  of  intersection  of  these 
curves  with  the  shelter  total  cooling  load  curve  occiurs  at 
the  average  internal  shelter  temperature.  Tempeiratures 
expected  in  the  shelters  with  a  higli  capacity  filter  unit 
are  tabulated  In  Table  II.  Curves  of  Figures  1  and  2,  and 
data  also  tabulated  in  Table  II  show  temperatures  eoqpected 
using  200  or  400  cfm  of  air  from  HAC  Filter  Unit  PN  1530300-100. 


As  shOMD  by  the  Figures  sxid  Tables,  the  Interxial  teoqper- 
eturee  of  both  shelters  are  generally  raised  several 
degrees  at  cootparable  asoblent  condltloiis  and  internal 
loads  idien  using  a  CB  Filter  Unit  for  suxomer  cooling. 
Previous  comnents  of  Section  I-A  regarding  the  actual 
temperattire  of  the  air  surrounding  personnel  ailso  apply 
to  this  mode  of  operation.  The  following  ccnclissiono  are 
drawn; 

a)  With  internal  heat  loads  in  the  shelters,  the 
internal  temperatures  at  ambients  of  lOO^F  or 
above  are  excessive  and  it  is  highly  iinlikely 
that  operators  could  perform  their  mission  for 
more  than  short  time  periods,  even  with  high 
ventilation  rates. 

b)  Use  of  the  HAC  400  cfn  unit  for  summer  cooling 
of  the  subject  shelters  is  not  practical  except 
at  ambient  temperatures  below  approximately 
75®F,  with  the  full  rated  output  of  the  filter 
imit  passing  through  the  shelter. 


TABLE  n 

AN/GS>W,4  COOLING  WITH  CB  FILTER  UNIT 


COKDITIOH 

Ambient 

Air 

Temp. 

op 

Alrflcjw 

CFH 

Air 

Inlet 

Temp. 

op 

Avf. 

Internal 

Tenp. 

op 

Air 

Discharge 

Tenp. 

op 

1.  AN/GSM-U  with  no 

100 

1800 

106 

106.4 

106.9 

Internal  Loads 

100 

uoo 

106 

106.6 

107.1 

100 

1000 

106 

106.8 

107.6 

100 

600 

106 

107.3 

108.5 

125 

1800 

131 

131.5 

132.0 

125 

1400 

131 

131.6 

132.2 

125 

1000 

131 

131.8 

132.7 

125 

600 

131 

132.3 

133.7 

100 

400 

in 

n2.i 

113.2 

100 

‘200 

in 

112.8 

114.7 

125 

400 

136 

137.2 

138.4 

2.  AN/GSK-44  with 

100 

1800 

106 

107.2 

108.5 

part  Internal 

100 

1400 

106 

107.6 

109.2 

Loads  (3100  BTU/Hr. ) 

100 

1000 

106 

108.2 

no.4 

100 

600 

106 

109.6 

113.1 

125  ■ 

1800 

131 

332.3 

133.7 

125 

1400 

131 

132.7 

134.4 

125 

1000 

131 

133.3 

135.7 

125 

600 

131 

134.7 

138.5 

100 

400 

in 

n5.3 

n9.7 

100 

•200 

ni 

ns. 6 

126.2 

125 

400 

136 

140.6 

U5.2 

3.  AIJ/GSH-U  with 

100 

1800 

106 

108.2 

no.3 

full  Loads 

100 

1400 

106 

106.7 

in.4 

(6500  BTU/Hr.) 

100 

1000 

106 

109.8 

113.5 

100 

600 

106 

112.0 

na.o 

125 

1800 

131 

133.3 

135.5 

125 

1400 

131 

133.9 

136.8 

125 

1000 

131 

135.0 

139.0 

125 

S'O 

131 

137.3 

143.7 

100 

400 

ni 

n9.0 

127.0 

100 

200 

in 

125.0 

139.0 

125 

400 

136 

U4.3 

152.6 

12 


C.  Cooling  Requlraaente  V/ith  Air  Contiltiotilng  And  Collective 

ProtectlOD  Equipment _ _ _ 

1.  If  air  coajditioning  equipment  is  used  to  maintain  ireaisonable 
Internal  temperatures  in  the  Ah/CSM-44  Shelters  while  operat¬ 
ing  at  high  ambient  tanperatures ,  the  CB  Filter  Unit  vdll 
then  be  sised  to  satisfy  only  the  system  ventilation  or  air 
leakage  requirementa  of  the  shelter  and  CPE  System,  and  to 
fumiah  adequate  scavenge  air  to  the  Protective  Fntrance. 
These  systans  can  be  ariranged  quite  similarly  to  those 
previoiisly  developed  for  the  AN/'r3f^38  and  RTS  Shelter!!  in 
which  approxiroately  150  cfin  of  air  from  the  400  cfm  CB 
Filter  Unit  is  ducted  directly  to  the  air  conditioner,  and 
approxiinately  250  cfm  of  air  bypasses  the  shelter  air 
circulating/cooling  system  and  flows  directly  frot-i  the 
Filter  Unit  to  the  Protective  Entrance. 

2.  Calculations  have  been  made  of  the  amount  of  cooling  inquired 
to  maintain  a  maximum  average  temperature  of  B5’ F  in  the 
subject  shelters  when  operatii;g  in  extremely  hot  desert  con¬ 
ditions  of  125''F  db  ai'jd  VO'F  effective  tempejrature  (75"F  wb), 
and  summer  humid  conditions  of  100' F  db  and  90  F  effective 
temperature  (86°F  wb),  with  150  cfm  of  madteup  air  supplied 

by  a  CB  Filter  Unit.  Results  are  included  in  Table  III. 

The  humid  condition  cooling  requiioment  is  slightly  higher 
than  that  at  hot  desert  conditions.  However,  in  selection 
of  an  air  conditioner  it  is  generally  found  that  the  hot 
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desert  condition  reqalronmit  la  ciis  governing  factor,  as  a 
unit  will  Beet  this  requi  'critnt  will  usually  exceed 

the  humid  condition  requirement. 

3.  The  data  of  Table  III  iiKlicates  that  a  xmit  capable  of  two 
tons  refrigeration  (24000  BTU/Hr. )  at  the  hot-<iesert 
ambient  conditions,  with  85°F  return  air,  would  suffice 
for  AN/GSK-44  shelten  \dien  operating  with  Collective 
Protection  Equipment.  Without  CoU'Jctlve  Protection 
Equipment,  over  0.5  ton  refrigeration  (6OOO  BTU/hr)  could 
be  deducted  Tram  the  air  conditioning  requirement  because 
of  the  reduced  ventilation  rates  and  lower  vent  air  inlet 
temperatures . 


Best  Available  Copy 
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TABLE  III 

COOIIHG  REQUIREMEMTS  OF  AN/GSM-44  SHELTER 
WITH  COLLECTIVE  PROTECTICaJ  BQUIPMHOT 


CONTRIBIJTION  TO 

COOLING  IDAD 

COOLING  LOAD 

Desert 
Condition 
125°F  db 

75°F  ub 

Humid 
Condition 
100“F  db 

86"F  vb 

Roof,  Wall,  Floor  Heat 

Trananiaalon  -(incltxUng 

Solar  Radiation) 

BTU/Hr. 

7750 

BTU/Hr. 

4500 

Occupants  (2) 

1000 

1000 

Tost  Equipment,  Air 

Compressor  and  Lights 

6000 

6000 

Ventilation  (Maxixam  Air 

Leakage  of  150  cfta  at 

Internal  Density,  and 

Supplied  at  10" F  above 

Ambient  Temperature). 

TOTAL 

7900 

15100 

22650 

26600 

%  SENSIBLE  HF^T 

97.8 

71.0 

1  Baaed  on  use  of  Air  Conditioner  ^ch  recirculates  all 
air  except  that  lost  by  CPE  Shelter/System  leakage. 

2.  Asaumod:  That  average  intomal  temperature  is  85"F» 

and  return  air  and  air  lost  by  leakage  is  approxlniately 
85^F.  Also  assumed  air  density  at  intomal  conditions. 


SBCTIOH  II 


AK/GSH-U  STSTQI 


V/IHTER  OPERATION 


A.  Existing  Internal  Conditions  Without 
Collective  Protection. 


B.  Operating  Conditions  with  Collective 
Protection  Equipment  and  Existing 
Heating  Units, 

C.  Heating  Requirements  with  Collective 
Protection  Eqiiipnent. 
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A.  Existing  Iiiternal  Condltlone  Without  Collective  Protection  Eaultaaent. 

1.  Calculations  have  been  made  for  the  heat  losses  of  S~14l/Cr 
Shelters  which  house  the  AN/GSK-^  Systems.  Data  has  been 
plotted  on  Figure  3  to  show  heat  losses  at  various  ambient 
teaaperaturee ,  at  ventilation  rates  of  0,  20,  and  40  cfm 
(outside  densities).  This  figure  can  be  used  In  two  manners. 
First,  It  can  be  used  to  detenalne  a  heating  requirement  If 
the  ambient  temperature  and  ventilation  rate  are  known. 

Secondly  It  can  be  rmed  to  estimate  Internal  temperatures 
of  the  shelter  at  various  ambients  If  the  heat  Input  Is 
known. 


2.  Curve  Sheet  Figure  4  was  made  to  show  internal  conditions  of 
the  subject  shelters  at  various  ambients  and  equlFoient  operat¬ 
ing  conditions,  assuming  that  ventilation  air  Is  maintained 
at  20  cfm,  which  is  less  than  the  minimum  reconmiended  for  two 
persons.  Data  in  Table  IV,  as  taken  from  Figure  4,  indicates 
that  the  shelters  with  test  equipoient  not  operating  are  in- 
sxifficiently  heated  at  ambient  temperatures  of  -20'’F  or  lower. 
With  test  equipnent  operating, the  ambient  temperature  can 
decrease  to  -40"F  before  temperatures  could  be  termed  critical 
for  the  Inside.  The  expression  "ok"  in  the  table  indicates 
that  temperatures  above  60‘'F  can  be  maintained  in  the  shelter, 
and  at  these  conditions,  temperature  control  of  the  shelter 
can  be  accomplished  by  shutting  off  the  heater  intermittently 
and/or  by  increasing  the  intake  of  ventilating  air  into  the 
shelter. 
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TABLE  IV 

AN/GSM-U  INTERNAL  TEMPERATURES 
(Without  CPE  ) 


Condition 

Ambient 

Temperature 

op 

Internal 

Temperature 

'^F 

AN/GSH-44  Shelter  with  heaters 

+40 

ok 

and  lights  on,  but  no  other 

0 

ok 

equipment  operating.  (3-0  KW 

-20 

53 

heat,  160  W  lights,  and  2 
occupants  @  11250  BTl?/Hr.). 

O 

1  1 

31 

-r6 

Same  as  above  with  1.0 

-20 

ok 

test  equipment  added. 

-40 

53 

(14660  BTU/hr.  Total) 

-65 

27 

NOTES:  1.  "ok"  indicates  that  a  temperature  of  60®F  or  above 
can  be  maintained  in  the  shelter. 

2.  Assumed  ventilation  rate  of  20  cfm  at  outside 
densities . 


B.  Operating  Conditions  with  Collective  Protection  Equlpraent 
and  Existing  Heaters. 

1.  The  effect  of  increasing  the  S-141/G  Shelter  ventilation 
air  flow  rate  at  low  ambient  temperatures  is  Illustrated 
by  Figure  5.  Data  for  this  figure  was  calculated  assum¬ 
ing  that  the  flow  rate  (and  air  density)  are  at  sea 
level  outside  ambient  conditions,  and  the  air  is  heated 
approximately  8°F  by  the  Filter  Unit.  This  figure  can 
also  be  used  in  the  two  manners  described  in  Section 

II  A.  The  figure  demonstrates  that  for  winter  opera¬ 
tions  the  shelter  heating  requirements  are  minimum 
when  the  ventilation  rate  is  held  to  the  minimum.  Heat 
inputs  to  the  shelters  under  various  operating  condi¬ 
tions  are  plotted  on  a  similar  curve  sheet,  Figure  6. 

2.  The  data  on  Table  V  was  derived  assuming  that  an  air 
leakage  rate  of  100  cfm  raaximan  can  be  maintained  in 
the  shelters  when  pressurlBed  by  CPE .  The  data  indi¬ 
cates  that  the  subject  shelters  will  be  insufficiently 
heated  at  ambient  temperatures  of  0°F  and  below  when 
no  test  equipment  is  operating. 
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TABI£  V 

AN/GSM-44  INTERNAL  TEMPERATURES 
(Using  CB  Filter  Unit) 


Condition 

Ambient 

Temperature 

op 

Internal 

Temperature 

op 

AN/GSM-44  Shelter,  vith 

+40 

ok 

heaters  and  ll^ts  on  but 

■^20 

ok 

no  other  equipment  operat¬ 

0 

48 

ing.  (11250  BTU/Ilr.  Heat 

-40 

+6 

Input) 

-65 

-19 

Same  as  above,  vith  1.0  K¥ 

0 

61  (< 

Test  Equipment  operating 

-20 

41 

(14660  BTi;/lIr.  Heat  Input) 

-40 

*20 

-65 

-7 

Assigned:  Ventilation  rate  of  100  CFM  (outside  densities) 
with  air  heated  8®P  by  Filter  liiit. 


Heating  RegiilreBnent  With  CoUectiv  Protection  Eauigagnt. 


2U 


1.  The  heating  requix^ent  of  the  8-141/0  shelters  is 
increased  considerably  when  Collective  Protection 
Equipment  is  added  and  the  ventilation  rate  is  in- 
cioased.  For  example  at  -65°F  ambient  vri-thout  CPE 
(ventilation  rate  of  20  cfm),  the  heating  require¬ 
ment  for  60° F  inside  temperature  is  19900  BTU/Hr. 
VJith  CPE  and  a  vantilatim  rate  of  100  cfJn,  the 
heating  requirement  will  be  33000  BTU/Hr. ,  an  in- 
croaae  of  66%.  If  an  air  leakage  of  50  cfm  could 
be  obtained  by  careful  sealing  of  the  shelter,  the 
heating  requirement  would  then  be  reduced  to 
24500  BTU/Hr.  at  -65°F  outside  ambient  and  ^60°F 
inside.  This  is  still  an  Increase  of  2y%  over  the 
requirement  without  CPE. 

2.  80  that  the  AIl/GoM-ilUf  Systeas  can  be  adequately 
heated  idien  teat  equipment  is  not  in  use,  it  is 
roconiiended  that  heating  units  with  the  following 
caj)acitio3  be  provided  when  Collective  Protection 
Pquipnent  is  used  vdth  tlie  subject  shelters: 

For  /jnbients  Down  To  -40°  F  - 

Heatar(s)  vdth  output  of  25500  'JTU/Hr. 

(7.5  KV/  if  electrical) 

For  Ambients  Down  To  -65°F  - 

HoaterCs)  with  output  of  33000  BTU/Hr. 

(9.67  KIV  if  electrical). 


25 


SECTION  III 

APPROACHES  FOR  SATISPACTQRT  SHELTER  INTERNAL  CONDITIONS  AT  SUMMER 
AND  WINTER  AMBIEirr  EXTREMES. 


A.  400  CFI^  CB  Filter  Unit  with  Avodliary  Heetlng-CooUug.  27 


B.  High  Cepecity  Filter  Unit  -  with  P.  E.  seenrenge  air  34 

routed  through  shelter. 

C.  High  Capacity  Filter  Unit  -  with  P.  E.  scavenge  air  39 

bypassing  shelter,  and  heat  supplied  to  shelter. 


D,  High  Capacity  Filter  Unit  •  with  P.  E,  scavenge  air  44 

bypassing  shelter.  (No  auxiliary  heating). 


E. 
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400  CFI'!  Filter  Unit 
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SECTIOK  III 

■APPROACHES  TOR  SigyiSFACTORY  SEgDTER  IHTSRKAL  COKDITIOSS  JtH  3UWER  AHD 

WIMER  AMilZar  eurdcs 

1.  From  the  data  presented  and  discussed  In  Sections  I  and  II  It  Is  obvious 
that  the  Al/aSM«44  Systems  with  or  without  Collective  Protection  Equip¬ 
ment  should  be  provided  additional  heating  -  cooling  equliment.  This 

Is  necessary  for  maintaining  reasonable  and  satisfactory  Internal 
temperatures  when  operating  at  sai2)lent  temperature  extremes  below 
-20°P  and  above  100®?.  Teinporatures  In  the  range  of  60®P  minimum 
(during  winter)  to  85®F  maximum  (durli^  summer)  would  allow  personnel 
assigned  to  the  AN/GSN-M4-  to  perform  their  mission  of  servicing  and 
checkout  of  complex  electronic  equipment  with  best  efficiency*  To 
maintain  these  temperatures  while  vising  a  Collective  Ibrotectlon 
System  will  require  slightly  higher  capacity  beating  and  cooling 
units  than  required  without  CPE. 

2.  Outlined  and  Illustrated  In  the  following  discussions  are  approaches 
which  could  he  used  while  providing  Collective  Protection  to  the 
AH/eSM-Vt-.  Only  the  first  approach  Is  termed  satisfactory  for  all 
anblent  temperature  extremss.  Two  other  approaches  would  give 
reasonable  working  conditions  at  all  ambients  except  above  approxi¬ 
mately  8$®?  emblent  temperature,  and  ore  recommended  for  use  only 
with  limitations  on  usage  within  the  azdjient  ten^rature  range  of 
-65°T  to  +85°P.  The  last  two  approaches  are  very  limited  and  not 
recommended  by  EAC  in  view  of  the  aablent  tenqierature  limitations. 
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APPROACH  A 

400  crX  CB  7ZI/FKR  UKET  WITH  AISILIARy  BEAFISO  •  COOLSR 
Reference  t  Flgiire  7 


DESCaiPIlDH 

1.  This  asproaeh  envoys  a  cooling-beating  unit  (herein  called 
'^Rie  tMt")j  vhich  recirculates  all  air  except  that  vblch  is 
lost  by  air  lealcaga  (or  sdnimum  ventilation  requirements). 

The  unit  enpleyB  CB  Filter  tMt  cosq^nents  vhich  filter  the 
makeup  and  P.B.  scavenge  air  and  supply  it  at  a  pressure 
suitable  for  molntalnlng  all  areas  of  the  sheiter/CHl/alr 
circulstlng  system  at  a  suitable  pressure  (0.5  inches  v.g. 
mini  Bum)  higher  than  atzsospberlc  pressure.  C.B.  Filter  Holt 
coqponents  of  a  nominal  UOO  CFM  capacity  viU  suffice. 
Approximately  I50  cfm  of  filtered  air  is  ducted  directly  to 
the  elrc\ilatlng  blover  inlet  chaadser,  and  200  c fin  is  delivered 
to  the  Protective  Entrance  via  an  external  duct. 

2.  The  cooling  oopeuilty  of  the  Unit,  if  considering  only  the 
Al/OSM-Vf  System,  should  he  a  sdnlimim  of  2  tons  refrigeration 
when  rated  at  12$®?  anblent  vlth  85®?  return  air  and  100  percent 
sensible  heat.  Hovever,  usage  of  a  3  ton  unit  (36OOO  BTU/bt.) 
vill  enable  this  unit  to  also  support  the  AR/mrc-69,  and  iiscge 
of  a  3>7?  to  I^.O  ton  xinit  (4^000  BFU/Sr.)  vould  extend  the 
capacity  range  to  also  support  the  AR/qSS-I  System. 
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3.  aBBtlog  eapadt/  of  the  ludt  ahoiOd  be^a  nrtrriBMiii  of  33000  B0ra/&*. 
(iqpproacliastely  10  RW)  If  all  heating  of  the  syetem  1b  ciccooxillshed 
vlthout  the  use  of  the  heatere  provided  In  the  shelters.  This 
ajfpeomeiii  Is  recoamsaded  in  order  to  jrovlde  the  most  practical 
methods  of  systcnu  operation  and  tea^eratu  o  control.  Bovever, 

If  the  shelter  Internal  heaters  are  utilized  the  heating  capacity 
of  the  Uhit  could  be  reduced  by  the  amount  available  in  the 
shelters.  The  heating  capacity  recosmended  above  vlll  support 
the  m/oSS'I,  m/aaa^7t  JOt/GSH-kh,  A3l/llltC-’69  and  AIi/HRC-73 
Systems,  and  possibly  others  lacking  the  proper  egulpeaeirt. 

BaUIBffiM?  OPPIOE 

1.  The  Uhlt  can  be  of  two  types,  either  a  set  of  componento 
Integrated  into  one  conBon  enclosure,  or  a  coizbinatlon  of 
an  existing  CS  l^ter  Unit  and  an  available  air  condltionor* 
heater  oounted  on  a  common  skid,  utility  trailer,  or  truck 
chassis.  The  first  unit  eonfiguractlon  would  have  the  udvontages 
of  lover  mazuifaoturing  coot  and  a  less  cuaborsoiae  overall 
package.  If  the  second  configuration  is  utilized,  it  is 
recoioaendad  that  operating  controls  of  the  air  conditioner, 
heater,  and  CS  Filter  Unit  be  consolidated  into  a  common 
Control  Box  for  use  inside  the  shelter,  in  order  to  simplify 
cabling  vMch  must  pass  through  the  shelter  wall  from  tlm:  Unit 
to  the  control  area,  and  to  conserve  space  inside  the  shelter. 


2*  In  order  to  provide  the  beet  possible  scavenging  of  eontaadnants 
from  the  protective  entremee,  and  to  assist  in  personnel 
decontamination  therein,  HAC  reconmendB  that  air  to  the 
protective  entrance  be  heated  during  eevare  Vinter  operations 
of  the  CPE  system.  Approach  A  does  not  peas  protective  entrance 
air  through  the  shelter  inasmuch  as  the  cooling  requiroment  fbr 
Bumosr  operation  vouM  be  greatly  Increased,  and  protective 
entrcmee  cooling  la  deemed  unnecessary.  Heating  the  200  cfm 
of  scavenge  air  vould  require  a  capacity  of  50,000  BFU/Ht. 

(lh.65  KW)  to  deliver  air  at  slightly  above  100°F  ambient. 

3.  Power  for  tbe  Unit  could  be  furnished  from  an  external 

sovurce  if  eu».  all  electric  configuration  Is  selected.  However, 

It  would  be  poseible  and  practice!  to  develop  an  engine  driven 
unit  which  is  completely  self  contained  and  requires  no  external 
power.  !]*he  engine  driven  configuration  vould  utilize  a  liquid 
fuel  burning  heater  (or  possibly  exhaust  heat  exchanger),  and 
direct  or  low  temperature  belt  drive  «f  the  blowers  and  other 
rotating  components  (no  motors),  A  heavy  duty  direct  driven 
generator  would  be  utilized  to  furnish  power  for  battery  charging 
and  controls  used  throughout  the  unit. 

k.  The  Unit  can  be  assembled  on  a  skid.  However,  for  optimum 
transportation  of  tbe  Unit,  all  associated  CPE  accessories, 
and  tbe  Protective  Entrance,  EAC  reconnmnde  mounting  all 
equipnent  and  storage  previslonB  on  an  integral  chasslc  or  a 
Government  furnished  vehicle,  utility  trailer,  or  small  truck. 


The  asv  type  coidblnatlon  unit  (first  configuration  of  Paragraph  1 
aboy)f  can  he  developed  with  one  additional  feature  used 
previously  In  BAC  developed  air  conditioners  for  AH/mSQ*i6 
and  AB^IBQ-38  Systems  •  that  of  cooling  (with  temperature 
control)  without  refrigeration  when  ambient  temperatures  are 
below  apprcacimately  65®?.  This  feature  conserves  power  and 
equlpoentf  and  can  he  used  when  CB  protection  Is  not  retiulred. 
Temperature  control  Is  achieved  automatically  by  mixing  of 
heated  recurn  air  and  cold  fresh  aaiilent  air  in  proper  and 
various  proportions  to  achieve  the  daslred  Unit  delivery 
t«iq>erature . 

COHTBOL  or  sygriM 

1.  The  CHE  System  supported  by  the  UttLt  of  Approach  A  will  be 
operated  from  inside  the  shelter  by  &  Control  Box  serving 
the  various  units. 

2.  An  automatic  damper  will  regulate  the  Filter  Unit  air  delivery 
to  maintain  the  system  pressure  within  the  required  limits. 

Also  manual  dajqper(s)  wlU  be  provided  to  establish  proper 
balance  of  the  flows  end  pressures  to  the  shelter  and 
Hroteetive  Entrance. 

POWni  RKUlKiaigBPS 

1.  The  estimated  power  z-equlremente  of  the  Unit,  if  all  electric. 


are  ajjproximately  as  shown  on  Tablo  VI.  Preliminary  power 
requirements  of  an  engine  driven  Unit  are  also  shown,  based 
upon  the  assumption  that  heaters  used  with  this  type  unit  will 
be  of  the  liqxiid  fuel  burning  or  exhaust  heat  exchanger  type. 

ADVANTAGES  (APPnC'ACH  A) 

1.  This  approach  provides  complete  Collective  Protection  and  en¬ 
vironmental  control  of  shelters/systems  which  have  insufficient 
cooling -heating  equipment  originally  installed,  at  all  ambient 
temperature  extremes . 

2.  With  equipment  of  this  approach  afforded  proper  mobility,  the 
transportation  of  the  complete  CPE  -  environmental  control 
system  will  be  greatly  enhanced. 

3.  b’ith  proper  arrangement  of  controls,  system  setup  and  equip¬ 
ment  operational  requirements  of  the  assigned  personnel  will 
be  minimized. 

4.  The  self  contained  configuration  of  the  Unit  described  above 
will  eliminate  requirements  for  higher  capacity  generators 
when  features  of  environmental  control  and  Collective  Pro¬ 
tection  are  added  to  defense  subsjjrstems  such  as  the  AN/GSM-44 


and  other  referenced  herein. 


TABLE  ?I 


POWER  HB^UIRacarS  for  approach  "a"  uhit 


wnrpER 

SUMIBR 

COHPOKBia^S 

EEATUC  MODE 

COOLIKO  MODE 

A.  For  Convaatlcnal  3  Ph,  60  cpe  Ccmpononts; 


CB  Filter  thiit  Bloifer 

2.0  KW 

1.85  KW 

Cooling  System 

(4  Ton  Reflrlg,  capacity  - 

Including  circulating  blover) 

9.25  KW 
(Maximum) 

Beating  -  To  Shelter  Only 

10.0  KW 

- 

TOTAL 

12.0  K«- 

11.1  KW 

OPTIONAL: 

Added  fbr  Heating  Scavenge 

Air  to  the  Protective  Entrance 

14.65  KW 

- 

OPTIONAL  TOTAL 

26.65  KW 

11.1  KW 

Itor  Light  Weight  400  cpo  Components  and 

Compact  Heat  Exchangers 

In  Air  Cotziltioner ; 

Add  to  above: 

0.5  KW 

5.25  KW 

TOTAL 

12.5  KW 

16.35  KW 

OPTIONAL  TOTAL 

27.15 

16.35  KW 

For  Engine  Driven  Ccnponente: 

Filter  Unit  Blover 

2.5  BRP 

2.2  BHP 

Circulating  Blover 

1.0  BHP 

1.0  BHP 

Refrigeration  System 

- 

8. 25  BHP 

Equipsaant  Drives 

2.0 

1.5 

Generator 

1.0  BHP 

1.0  BHP 

TOTAL 

6.5  BHP 

13.95  BHP 
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APPROACH  B 

ECOH  CAPACITY  PHTER  UOTT  -  WITH  P.  B.  SCAVINOB  AIR  ROOTED 
THROUGH  SHEIffEH 

Reference:  Figure  8 

DESCRIPTIOR 

1.  /ijoproaob  B  employs  a  high  capacity  CB  Filter  Unit  of  1200  to 
200  cfta  capacity  vMch  delivers  all  filtered  air  to  the 
shelter.  Air  circulating  through  the  shelter  la  discharged 
to  the  outside  by  two  routes i 

a)  Approximately  200  CKH  Is  drawn  from  the  shelter  and  Is 
delivered  via  a  duct  to  the  top  of  the  Protective 
Entrance  for  scavenging. 

b)  The  remaining  air  Is  dlschsrged  to  the  outside  through 

a  manually  regulated  exhaust  air  controller  ^  (a  varleible 
das^r  and  anti  bachdraft  valve )» 


Best  Available  Copy 


0  (<:'v  t  >v:^ 


i\/.  <-T. 


2,  This  Filter  Uhlt  utUlzee  an  automatic  d<nper  system  to 
regulate  pressure  inside  the  shelter  vithin  prescribed  limits, 
and  vlth  constaut  pressure  in  the  shelter,  airflow  to  the 
Protective  Entrance  vUl  remain  fairly  constant  once  the  manual 
dtuaper  in  the  P.  E.  duct  is  adjusted  for  correct  flow. 

3.  The  Approach  "B"  Filter  Unit  must  have  a  heater  to  replace  or 
assist  shelter  heaters  in  malntGlnlng  reasonable  temperatures 
during  winter  ambients.  A  heating  capacity  of  670OO  BTU/Ht 
(I9.65KW)  is  required  to  maintain  60®P  inside  the  shelter 
when  300  cm  of  air  is  delivered  by  the  Filter  Uhtt,  and  no 
internal  heating  equipment  or  electrical  equipment  operating. 
At  -6s°F  ambient  the  %0Q  CPM  of  air  will  bo  delivered  to  the 
shelter  at  approximately  98°P  to  maintain  inside. 

BftUIPMEnr  OPTIOIE 

The  options  (3  and  4)  dascrlbed  for  Approach  "A"  relative  to 
power  supply'  and  transportation  also  apply  to  Approach  ”B". 

CORTROL  OF  SYSTEM 

1.  This  iipproach  operates  on  the  concept  that  the  automatic  dajqper 
in  the  Filter  Unit  will  maintain  a  constant  pressure  in  the 
shelter  regardless  of  the  air  discharge  rate  through  exhaust 
controller  (^. 

POVER  REQtnREMFRTS 

1.  PoUo^rtne  is  an  estimate  of  electrical  power  required  for 
Approach  B : 


CoBfponent 

Winter  B&atlt^  Mode 

Bummer  Cooling  Mode 

Blower 

300  CFM 

2000  CFM 

2.5  KW 

7.5  KM  (max) 

Heater 

20.0  KW 

Hone 

Total 

22.5  KM 

7.5  KM  ^ 

2,  If  on  engine  ie  utilized  to  drive  tMc  unit,  approximataly  8.5  Bhp 
ore  required  winter  or  svamier,  with  a  liquid  fuel  burning  beater. 

3.  For  1600  and  1200  CFM  CB  Filter  Tfolts,  deci-eaee  a\manor  cooling 

node  power  requlrenente  by  1.75  3*5  JOf  niopuctlvely , 

ADVAMTAOEG  (ApF'o««5h  B) 

1.  Slmpliaity  oi  controlc,  mostly  xaEuiual,  co’old  be  provided  with 
this  upja'oach. 

2.  In  the  sunmer  operating  mode,  airflow  through  the  shelter  is  at 

iff, 

maxiuiua,  for  lowest  internal  teuporatures,  Wintef  ’-bodc  reduction 
of  airflow  docs  not  cause  system  uhbaluiice  relative  to  the 
Protective  Entrance  pressure. 

3*  Tlie  Protective  Entrance  ie  partiallj'-  heated,  for  improved 
Scavenging  end  personnel  decoatoialnatlon.  Air  'vrlU  enter 
the  Protective  Entrance  at  a  miniBium  of  approximately  6o°p, 
eu3d  therefore  impart  some  heat  bo  the  P.£.  d^aa^ers. 
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DISADVAWPAGE8  (Approach  B) 

1.  Thla  approach  requires  a  higher  capacity  heacter  than  Approach  A 
unless  the  Protective  Entrance  heating  option  of  /japroach  A 

is  utilized.  This  approach  also  requires  a  higher  heating 
capacity  than  Approach  C  to  be  dlccuseed  later  herein. 

2. ^  This  approach  provides  no  firm  control  or  reduction  of 

internal  shelter  tenqierature  at  high  artoient  tesuperatures 
to  reasonable  values. 

3.  During  Bujnner  operation  the  air  routed  to  the  Protective  Entrance 
vlU  be  hasted  ncre  than  it  vould  be  if  ducted  directly  to  the 

P.  E.  Por  example: 

P.000  CJM  Unit  -  it-.5°F 

1600  CFM  Uhit  -  6®F 

1200  CFM  unit  -  8°P 


800  cm  Unit  -  ipop 


APRIOAra  C 


Hiffl  CAPitfirr  nziOFKR  unr  -  with  p.e.  scavsboe  air  stpasshiq 

SBELSnSR 

Reference :  Figure  9 

DgSCRUTIOH 

1.  Approech  C  utilizes  the  eaiar  equipment  ae  Approach  B 
vlth  the  following  exceptions: 

a)  The  200  efin  of  scavenge  air  Is  ducted  directly  from  the 
filter  Italt  to  the  Rrotective  Entrance,  and  therefore 
bypasses  the  shelter  at  all  times. 

b)  The  heater  eiQployed  for  air  delivered  to  the  shelter 

is  lover  capacity  inasmuch  as  oxsJy  approximately  100  efts 
of  air  beating  is  inquired  during  winter  operations. 
Required  boater  c5q>aclty  is  25,500  BTU/Et  (T»5  KW). 

Bapiiicgr  oPTioBs 

1.  Options  2,  3  anl  ^  of  Appro^h  A  relative  to  P.E.  beating, 
power  supply,  and  transportation  also  apply  to  Approach  C. 

COlfTBOL  0?  SgTEM 

1.  Temperature  control  inside  the  shelter  is  accomplished  in  the 
same  manner  described  for  Approach  B. 
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2*  This  approach  vUl  require  additional  eotxtrol  of  airflov  and 
pressure  to  the  Protective  Bstrance,  because  of  the  change 
in  presaure  drop  of  the  shelter  air  delivery  duct  and  fittings 
as  flov  rate  varies  from  K>0  to  IBOO  Cm.  With  constant 
shelter  pressure  the  Filter  Unit  outlet  plenum  pressure 
will  decrease  as  ventilation  air  rate  is  reduced,  and 
thereftore  there  will  be  less  air  delivered  to  the  Protective 
Entrance  during;  winter  oi^rattons  unless  some  form  of  control 
Is  provided.  Two  solutions  exist  for  providing  the  control, 
as  follows: 

a)  One  approach  would  be  to  provide  a  volume  flow  regulator 
In  the  duct  to  the  Protective  Entrance  to  keep  airflow  rate 
relatively  constant  regardless  of  Filter  Uhlt  plenum  pressure. 

b)  The  alternate  approach  would  utilize  an  automatic  daaqper, 
which  responds  to  P.E.  internal  pressure,  in  the  duct  or  Filter 
ynit  outlet  provided  fbr  the  Protective  Entrance.  This  method 

rWlll  also  keep  airflow  to  the  P.E.  marly  constant. 

POWER  RKBJIKEMEHrS 

1.  Following  Is  an  estimate  of  electrical  power  requlmd  fbr 
Approach  C: 


Coni(poaeQt 


Winter 
Bsotixig  Made 


Svanner 
Cooling  Mode 


Blower 
300  CFM 
2000  CFM 

Heater 


2.5  KW 

7.5  KW 


7.5  KW 


TOTAL  10.0  KW  7.5  KW 

Optional;  P.E.  Heating  l4.65 


OmOIAL  TOTAL 


2IJ..65  KW  7.5  KW 


2.  If  engine  power  is  utilized,  req.uir aments  are  easentlally  the 
CEuae  ae  Approach  B. 

3*  For  1600  and  1200  CIW  CB  Filter  Units,  decrease  summer  cooling 
mode  power  requiremauts  ty  1,75  and  3.5  KW  respectively. 

ADVAIPA?ES  (Approach  C) 

1.  Tide  approach  requireo  the  lowest  capacity  heating  equlpccnt 

for  winter  operation,  unless  heat  is  provided  for  the  Protective 
Entrance  at  low  ambient  temperatures. 

DISADV/il!irrAi?RS  (./Q)proach  C) 

1.  Approach  G  docs  not  reduce  the  critical  suaaaertlmo  operating 
toraperaturo  inside  tba  shelter  to  reasonable  values. 
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2.  This  iqMP>oach  r«qxilr«a  additional  equdpmsnt  (over  Apiroaeta  b) 
tor  aatlBbalzdag  systea  balanca  >etweon  the  shelter  and  F.ll. 
ae  ventilation  rate  in  varied.  (See  COUTROL  OF  Sl'STEM  abow.) 


AFPBOMm  D 


HICH  CAPAClTTf  PIlffiER  nUlT  -  WITH  P.  E.  SCATOffi  AIR  BIPASECCHG 

SHEMER  -  HO  AUXILIARI  HEATIHO 

Reference;  Pigta«  10 

DESCRUTIOH 

1.  Satoe  ofl  Approach  C  except  no  heat  le  provided  by  the  Filter 
Unit. 

BftuiaiEHr  oPTinns 

1,  Optlonc  3  and  ’*■  of  Approach  A  relative  to  power  supply  njid 
transportation  also  apply  to  Approach  D. 

COMTROL  OF  SYSTEM 

1.  Same  as  /^proadi  C. 

POWER  RBQUIREMEIHrS 

1.  ^^proach  D  utilizes  power  only  for  the  blower  and  controls 
and  would  there fbro  be  approxUnately  7,5  KW,or  8.5  Bhp 
(aaxlmm  ibr  the  suntasr  mode).  For  l50O  and  1200  CFN  CB 
Filter  units,  power  requlreiDants  wlU  be  approximately  5,75 
and  4.0  KW  respectively. 


ADVARTAGir: 


1,  APFToQcb  D  has  tbs  lowest  power  rcqulroaeiits  of  the  approaches 
dencrlbed  herein  for  high  capacity  Filter  omts. 


1.  AscpKtjach  D  fumlshea  no  control  of  internal  sheltor  tenperature, 
either  in  vlnter  or  suioner  asiblent  tes^perature  extremes. 
Therefore  the  ran^je  of  anIbieBt  temperatures  through  lihich 
reasonable  Internal  shelter  temperatureB  can  be  maintained 

In  tbe  shelter  will  he  from  approadmntely  0*^  to 

+65®r  unless  additional  heating-cooling  1b  provided  in  tho 
Air/GSM-Wi  Shelter. 

2.  Same  os  disadvtmtage  2  of  /approach  C. 


APffiOACB  S 


iiOO  CTO  FH/TJBR  tmiT  -  BO  AUXILIARy  HElArrK}-<X)aLIlilO 
Rafareece;  Flsvsre  11. 

nacRnnoM 

ThlB  approach  utllizoB  the  existing  400  CPM  HAC  Filter  Uhlt 
1530300-100.  For  aunmertias  operation  the  entire  output  of 
the  Filter  IMt  is  delivered  to  the  ahelter,  and  approximately 
200  ejQa  of  air  Is  draim  from  the  shelter  and  routed  to  the 
Jiroteetlva  Entrance  for  scavenging  purposes.  For  winter  operation 
the  ducting  is  changed  to  bypass  the  P.E.  scavenge  air  around  the 
shelter  and  maintain  flltored  air  Input  to  the  shelter  at  a 
sdnlmum. 

EQuimig  oraioMs 

Boae 

COBTHOL  OF  CYSTEM 

1.  The  Filter  Ililt  automatic  damper  will  be  connected  to  regulate 
pressure  inside  the  shelter  to  prescribed  limits. 

2.  In  svitchlag  from  winter  to  summer  operation  and  Adse  versa  the 


duct  orrangezaent  will  be  changed  and  the  system  will  be  rebalanced 
to  establish  proper  flow  rates  and  poressures. 


POWER  REQUIREMSSrS 


1530300-100  mter  Unit  -  I.9  KW  (208  ?,  3ph,  60  cpe.) 

mMfSJOSB 

1.  Lav  power  requirements. 

2.  Eqvdpment  can  be  made  quieWy  available  fbr  fum3.shlng  interim 
CPE  support  to  the  AIl/QSM-lt4  Shelter^., 


DISADVAHT/CES 

1.  £}ctreme  lnteriu;tl  shelter  tenperotures  will  exist  in  the  shelter 
and  protective  Entrance  vinder  summer  operating  conditions.  The 
fblloving  is  e>:pected3 

100°P  125®7 

Ani)lent  Asblent 

Air  Inlet  Temp 

To  Shelter  "y  '  111  I36 

Average  Internal 

Temp.  Op  119  1Mv.3 

(Mean  Between 
Inlet  and  Outlet) 

biachSTge  Air  Tecop. 

(Also  Temp  of  Air  127  152 

to  ftrob.  Entrance)^? 


2.  Vinter  operation  beating  is  inadequate.  The  fblloving  temperatures 

.'U’e  expected; 


Aoblsnt 

Xstemal 

Temp* 

Temp. 

Of 

0 

1»8 

-1*0 

+6 

-65 

•19 

SDIE:  Aa  a  result  of  1  sod  2  dbove^  use  of  this  approach  Is 


reoomoended  for  oi&ient  taii®eretareB  from  approximately 
0®r  to  75^. 

3*  The  AS/OSM'Ui  System  presexitly  requires  only  single  phase  pover 
115  Y  *■  &)  ops.  Z.atest  Infozmatlon  at  EAC  Indicates  that 
generators  available  for  the  A1|/GSM-44  have  3  phase  power 
oapablllty;  but  lb  is  not  }u»vn  whether  the  generators  can 
supply  3  phase  power  to  a  Filter  Unit  and  single  phase  power 
to  the  AB/gsM'44  simultaneously.  If  tills  Is  possible,  a  speclcLL 
power  oable  would  be  required  to  conduct  pover  from  the  generator 
through  the  shelter  Junction  panel  to  the  control  box  inside. 

If  the  generator  cannot  be  used  In  this  manner,  elthor  an 
i^dltional  generator  must  be  provided  or  a  60  cps  single 
phase  CB  Filter  Unit  would  be  required. 


SECnOS  IT 


RBCOtftEKDAnOMS 

1*  In  the  interest  of  providing  suitable  vorldag  envlxormente 

In  all  shelters  comprising  a  port  of  the  fS/VBQ^h  Anti  Aircraft 
Defense  System^  Hughes  Aircraft  Couj^ny  can  reconmend  only 
Approach  A  dlcaussed  he?  ain  for  the  AN/GSM-^^i-  System  vMle 
using  Collective  Protection  Ecxulpmcnt,  unless  the  CJoverimvint 
ficrnlshes  adeq,uate  heating-coollng-power  supply  cqul-^erxt 
to  enable  uaagtJ  of  the  J^OO  cfn  CPE5  Byotems  recently  devtloped 
for  other  AN/miO-H  System  vahlcles  and  shelters. 

2.  Data  presented  herein  is  furnished  for  Govcmaent  consideration 
and  action.  Hughes  Aircraft  Coii?>any  stands  ready  to  furnish 
engineering  consultation  on  date  and  approaches  contained 
herein,  and  rccoramcnds  that  the  ej.lBting  contract  be  extended 
to  cover  eddltlonol  detailed  design  study  (to  establiBh  firm 
eciuipment  couHguratlons  and  sizes)  and  firm  proposals  on 
approaclioc  of  interest  to  the  Governisent . 

3*  With  respect  to  ntking  a  rocomendation  on  the  exact  capacity 
of  a  liigh  capacity  Filter  Unit  for  use  with  the  AS/OSUrhU 
System,  HAC  is  rcLuotaif^  to  do  so  without  aldltional  otUfly. 

It  is  noted  that  tlw  average  shelter  temperature  of  the 
AB/OSM-^tlv  is  reduced  only  2°P  by  increasing  ventilation  rate 


from  1000  CPM  to  18lX)  CPU.  (In  the  ANMC-69  Syitem  the 
correepondljig  temperature  reduotion  la  approximately  3*5“F*)» 

On  the  other  hand,  the  increase  In  ventilation  rate  would 
Increase  equipment  sizes,  weights,  and  blower  power  requirements 
In  nearly  direct  proportion.  The  fact  still  remains  that  in¬ 
ternal  temperature  conditions  with  a  high  capacity  filter 
unit  are  too  high. 

Inasmuch  as  the  AN/GSM-U,  AN/GSS-1,  AN/GSS-7,  AN/MRC-69,  and 
M/MRC-73  Systems  all  have  this  same  common  problem,  It  is 
recommended  that  consideration  for  the  final  approach  be 
directed  toward  solving  this  major  problem  for  all  systems 
referenced,  and  those  yet  to  come. 


